1. Background
=============

Nowadays, with technological advances in medicine, the use of invasive procedures and injections in patients has expanded. As a result, health care staffs are exposed to a high risk of blood-borne pathogens ([@A3813REF1]). needle stick injury (NSI) is one of the most dangerous occupational situations ([@A3813REF2]). Among 20 types of blood-borne pathogens, which are transferred through NSI to health care workers, viral infections such as hepatitis B, C and human immunodeficiency virus (HIV) are the most dangerous and common ([@A3813REF3]-[@A3813REF5]). Studies have shown that being exposed to infectious diseases and NSI can cause stress in nurses ([@A3813REF6]). This particular type of stress has a negative impact on the individuals and influences their families and colleagues ([@A3813REF7]).

Stress represents a major occupational hazard in modern age and has been incriminated for productivity reduction, absence from job, displacement of personnel, work conflicts and higher health care costs for employees ([@A3813REF8]). In a study on the psychological consequences of NSI, Greene and Griffiths found that the severity of the illness caused by needle stick is as significant as other psychological traumas. Moreover, the depression resulting from this situation is similar to other psychological traumas, and the duration of the condition is associated with the duration of obtaining the result of the second test. This has a far-reaching impact on family relationships, sexual health and presence at the workplace ([@A3813REF9]). Between 1992 and 2003, Leigh et al. stated that injury stress led to the absence of 903 nurses, physicians and workers. Moreover, 7% of the injuries resulted in loss of more than 31 working days ([@A3813REF10]). Naghavi et al. performed a study, which measured the incidence of post-traumatic stress disorder (PTSD) after injury, on doctors. Results showed that 12% were suffering from PTSD reactions, therefore suggesting an emphasis on addressing psychological reactions to NSI ([@A3813REF11]).

Despite numerous studies performed on the prevalence and incidence of injuries from sharp objects in Iran, no research with specific tools has been done concerning the stress caused by exposure to these objects.

2. Objectives
=============

Therefore, the aim of this study was to assess the degree of stress in nurses, who have been exposed to sharp objects.

3. Materials and Methods
========================

The present analysis, performed in 2014, had a cross-sectional design. The study subjects were nursing staff of several cities that were selected by cluster sampling in three stages. At first, four provinces were randomly chosen from different geographic areas of Iran. In the second stage, 11 hospitals of these cities were selected by the same form of simple randomization and finally, the nurses were enrolled through census sampling from every shift. Hospitals were located in Tehran (four hospitals), Isfahan (three hospitals), Kerman (two hospitals) and Hamedan (two hospitals.

Data collection was a two-part questionnaire including demographic characteristics and stress of exposure to sharps injury. The questionnaire section related to the stress of exposure to sharp injury contained 20 closed questions and the Likert response was classified to five scoring levels: very low (score of 1), low (score of 2), average (score of 3), high (score of 4), and very high (score of 5). The minimum total score that could be obtained was 20 and the maximum score was 100. The stress questionnaire had four dimensions, including safety policy (five questions), occupational safety (five questions), contact nursing (four questions) and mental-environmental conditions (six questions). This questionnaire was made by moayed et al. The Cronbach's alpha coefficient of internal consistency of this instrument was 0.92 and interclass correlation coefficient was 0.94 ([@A3813REF12], [@A3813REF13]). The questionnaire assessed stress levels caused by exposure to sharp objects in different situations or circumstances, as well as the amount of stress for nursing staff. In this study, the instrument content validity was used to validate the demographic characteristics. Inclusion criterion was having at least one-year experience at the current workplace. Based on the formula n = and P = 0.3, d = 0.04, the sample size was calculated as 502, and considering the 10% loss, 550 questionnaires were distributed and 527 questionnaires were returned, thus a total of 527 fully completed questionnaires were included in the study.

The research objectives and the study methods were approved by the ethical committee of Baqiyatallah University of Medical Sciences, Teheran, Iran, and the study subjects gave their written consent.

The analyses were performed using SPSS 16.0 (released 2007; SPSS for Windows, SPSS Inc., Chicago, IL, USA). Basic descriptive statistics for quantitative variables was presented using mean (SD) and n (%) for qualitative variables. Normality was examined with a Kolmogorov-Smirnov test. Adjusted linear regression model with 95% Confidence Interval (CI) was used to predict the degree of stress in nurses, who were exposed to sharp objects. Statistical significance was set at P \< 0.05.

4. Results
==========

After review of the collected 527 questionnaires, the mean age of the study subjects was reported at 35.7 (SD = 8.7) years, and of these, 41.2% were male and 58.8% were female. The average work experience was 12 (SD = 8.3) years, with a minimum of one year and maximum of 40 years.

Of the subjects, 83.1% had bachelor's degree and 58.3% reported a history of injury with a sharp object. Stress from risk of injury by exposure to sharp objects in nurses was reported to be 58.37%. The average stress score in nursing staff was 58.37 (SD = 15.08, 95% CI: 57.08 to 59.66).

[Table 1](#A3813TBL1){ref-type="table"} confirms that changes in independent variables were significantly able to predict variance in stress scores. The adjusted linear regression model explained 36% of the overall variance in stress score (R2 = 0.60), which was found to significantly predict outcome, F (4, 521) = 8.26, P \< 0.001. According to [Table 1](#A3813TBL1){ref-type="table"}, the adjusted linear regression model showed risk predictors for stress score in nurses, who were exposed to sharp objects according to ward satisfaction, having Master of Science, age, and number of contacts.

###### Predictors for Effective factors on the Level of Needle Stick Stress in Nurses

  Variables                                               No. (%)      Unadjusted, B (95% CI)    P       Adjusted, B (95% CI)     P
  ------------------------------------------------------- ------------ ------------------------- ------- ------------------------ -------
  **Gender**                                                                                                                      
  Female                                                  310 (58.8)   -0.9 (-3.53 to 1.71)      0.49    \-                       \-
  Male                                                    217 (41.2)   1.0                               1.0                      
  **Status of ward**                                                                                                              
  Fix                                                     442 (83.9)   1.0                               1.0                      
  Variable                                                85 (16.1)    0.22 (-3.32 to 3.77)      0.90    \-                       
  **Overtime**                                                                                                                    
  Yes                                                     397 (75.3)   2.03 (-0.03 to 4.11)      0.054   \-                       
  No                                                      130 (24.7)   1.0                               1.0                      
  **Job Satisfaction**                                                                                                            
  Yes                                                     398 (75.5)   -3.61 (-6.59 to -0.63)    .01     \-                       
  No                                                      129 (24.5)   1.0                               1.0                      
  **Ward satisfaction**                                                                                                           
  Yes                                                     418 (79.3)   -4.79 (-7.96 to -1.63)    0.003   -4.05 (-7.19 to -0.96)   0.01
  No                                                      109 (20.7)   1.0                               1.0                      
  **Disease**                                                                                                                     
  Yes                                                     62 (11.8)    -0.45 (-4.19 to 3.28)     0.81    \-                       \-
  No                                                      465 (88.2)   1.0                               1.0                      
  **History of contact**                                                                                                          
  Yes                                                     307 (58.3)   3.79 (1.19 to 6.38)       0.41    \-                       \-
  No                                                      220 (41.7)   1.0                               1.0                      
  **Education**                                                                                                                   
  Associate degree                                        66 (12.5)    1.0                               1.0                      \-
  Bachelor degree                                         438 (83.1)   -3.15 (-6.60 to 0.30)     0.07    \-                       
  Master of science                                       23 (4.4)     9.13 (2.72 to 15.54)      0.005   10.26 (3.95 to 16.58)    0.001
  **Marital Status**                                                                                                              
  Single                                                  118 (22.4)   1.0                               1.0                      \-
  Married                                                 402 (76.3)   -1.83 (-4.92 to 1.22)     0.24    \-                       
  Divorced                                                7 (1.3)      -11.41 (-32.4 to 9.58)    0.28    \-                       
  **Shift**                                                                                                                       
  Morning                                                 135 (25.6)   -2.32 (-5.27 to 0.63)     0.12    \-                       \-
  Evening                                                 5 (0.9)      1.0                               1.0                      
  Night                                                   14 (2.7)     2.54 (-5.48 to 10.57)     0.53    \-                       
  Evening and night                                       60 (11.4)    -0.27 (-4.34 to 3.79)     0.89    \-                       
  Morning, evening                                        29 (5.5)     1.20 (-1.38 to 3.79)      0.36    \-                       
  Circulating                                             284 (53.9)   1.93 (-3.72 to 7.59)      0.50    \-                       
  **Age**                                                                                                                         
  35.72 (7.78)^[a](#A3813TBL1FN1){ref-type="table-fn"}^                -0.17 (-0.33 to -0.004)   0.04    -0.20 (-0.37 to -0.04)   0.01
  **Work experience**                                                                                                             
  12.05 (8.02)^[a](#A3813TBL1FN1){ref-type="table-fn"}^                -0.07 (-0.22 to 0.08)     0.35    \-                       \-
  **Number of contacts**                                                                                                          
  2.02 (4.23)^[a](#A3813TBL1FN1){ref-type="table-fn"}^                 0.47 (0.17 to 0.77)       0.002   0.51 (0.21 to 0.81)      0.001

^a^Mean (Standard Deviation).

The stress of nurses was measured based on different domains of the questionnaire after standardization ([Figure 1](#A3813FIG1){ref-type="fig"}).

![Stress in the Four Domains of the Questionnaire](ijpbs-10-03-3813-i001){#A3813FIG1}

5. Discussion
=============

This study, using a proprietary questionnaire, was conducted to investigate the stress of dealing with sharp objects by nursing staff. Mean overall stress of exposure to sharp objects was 58.4 ± 15.08%. Regarding the occupational safety domain, one study showed a significant relationship between carelessness of nurses and injuries from sharp objects, especially in the setting of insufficient number of nurses (1.92 times), weariness and excitement (2.16 times), lack in resources support (1.88 times) and inexperience of nurses (1.74 times). Considering the actual conditions of a shortage of nurses, there is an increase of the degree and amount of damage secondary to injury ([@A3813REF14]). The amount of stress in the contact - care sector was 38.64%. The study of Torshizi and Ahmadi measured the domain of patient care stress in nurses by using two items, exposure to body fluids and risk of infectious diseases transmission, which were insufficient for the evaluation of stress produced by sharp objects ([@A3813REF15]). The severity and extent of the stress of a contact - care study conducted on two nurses that were injured during care of an HIV patient, in addition to emotional problems during a 22-month follow up, led to depression, anxiety, insomnia and nightmares in the participants, even after receiving negative laboratory results about any possible infection ([@A3813REF16]).

Stress in the area of mental and environmental conditions was calculated as 46.02%.

Each of the studies focused on only one of the items of the area. In the study of O'Connor, it was demonstrated that injury by sharp objects caused leave or absence and prolonged work interruption due to anxiety or stress disorder, with a rate of one out of 20 individuals, resulting in a reduction of the quality of work ([@A3813REF17]). The study of Seng et al. showed that only 146 cases out of 242 injured health workers reported their injuries to the authorities ([@A3813REF4]). Results of other studies showed that improvement in performance attitudes and increasing awareness and education are essential to control and reduce damage ([@A3813REF18]). The cause of damage is related to the workplace, including improper conditions for disposal of the needles and sharp instruments, overcrowding, noise, heat, chaos, lack or inadequate protective equipment gloves, goggles and gowns, which account for 27.2% and patient-related factors, such as sudden movements, improper use of equipment designed for patient and disease-related damage by sharp objects, which are responsible for 7.6% of the total causes ([@A3813REF19]).

In the area of safety policy, stress accounted for 43.40%. Serinken et al. showed that personnel-related factors, including failure to use protective equipment, carelessness, lethargy, and lack of proper training, caused 64.9% of incidents ([@A3813REF19]). It is noteworthy to mention that only 36% of nurses, who were injured with needle stick within the past year, reported this to their supervisor or hospital emergency ward or infection control committee ([@A3813REF20]). Rampal et al. in Malaysia, showed a high level of awareness and knowledge of the universal precautions, however, there's still a gap between science and practice, which leads to the extended rate of damage ([@A3813REF21]). However, other results showed that health workers required more training ([@A3813REF22]). In another study, 38.3% of the subjects had a history of injury from needles and sharp objects within the last six months ([@A3813REF23]). We calculated the incidence of injuries with sharp objects at 58.3%, which is different to the study of Sharifian et al. because of the three-month period of investigation in their study, compared to our study, which was performed during a longer time period ([@A3813REF24]).

However, the results of a study in Germany showed a reduced incidence of NSI in nurses inclined to use a safety box. The use of safety equipment reduced the rate of such injuries from 69% to 52% ([@A3813REF25]). In our study, despite the fact that more than 75% of the participants worked more than the required time, there was no significant difference in the amount of stress.

However, a study in Baltimore confirmed that working for 13 hours or more during a day marked a significant contribution to the incidence of NSI ([@A3813REF26]).

The results of this study, showed that stress levels in nurses are highly increased by working with sharp objects, an issue, which requires special attention from authorities to implement educational programs and raise the awareness and ability of the staff to prevent injury and to improve the skills of self-control in stressful situations. Mastery over the mind, the environment and the health service is the best course, in addition, to ensure risk-free environments, providing facilities to reduce injuries and making managers understand their duties to follow up and provide medical service and prophylaxis in the event of injury, are necessary.
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